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Residual dc charge decay time and leakage mechanism
in a transmission line
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Abstract Authors once measured the decay time of residual dc charge in a 500kV transmission line
during five fine and dry days of winter season. The results showed a large scattering
without depending on the simultaneously measured weather conditions, such as the

measured time of a day, atmospheric temperature and relative humidity. Then the
authors have performed an additional experiment in a laboratory to discuss the factors that
affect the residual dc charge leakage focusing on the moisture in the air and the dusts

floating in the atmosphere.

It is shown that absolute humidity alone decides the decay

time without scattering under clean and calm condition. The floating dusts blown up by
the wind, however, reduce the decay time and bring a large scattering. The dusts should

be a charge carrier moving freely in the atmosphere.
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Table 1 Results of measurement

iy [537] SR THRE Vp P |
&5 B (C) (96) (kV) T (sec)
A-1 14:29,45 15 58 438 118
A-2 14:42,07 70 60 41 96
A-3 14:58,18 70 60 -526 49
B-1 9:40,57 6.0 50 486 56
B-2 9:63 44 6.0 48 469 89
B-3 10:07,13 6.0 48 -363 70
B-4 10:20,23 6.5 47 -502 54
B-5 10:32,22 15 45 495 73
B-6 10:55,27 1.7 43 -352 87
B-7 11:07,35 80 42 374 141
B-8 11:22,56 80 41 405 186
B-9 11:37,27 85 40 =541 67
B-10 11:48,34 9.0 40 414 188
B-11 13:29,08 70 50 -363 99
B-12 13:43.27 70 50 =510 94
B-13 14.01,26 6.5 51 385 278
B-14 14:17,24 6.0 53 -524 78
B-15 14:32,31 6.0 54 517 146
B-16 14:56,27 6.0 55 539 159
B-17 15:11,52 6.0 55 398 260
B-18 15:2741 55 56 372 282
B-19 15:43,00 55 57 528 150
B-20 16:06,03 50 58 -537 58
C-1 8:42,06 1.0 65 -370 301
C-2 8:59,04 30 58 -365 268
C-3 9:15,46 30 58 377 355
C-4 9:33,22 40 55 486 223
C-5 9:48,44 50 49 372 362
C-6 10.02,32 70 45 409 339
C-7 10:22,38 80 40 352 347
C-8 10:37,00 80 40 -519 87
Cc-9 10:51,41 80 38 407 293
C-10 11:10,36 9.0 38 -353 84
c-11 12:49,36 80 40 -342 178
C-12 13.04,37 80 40 -374 113
C-13 13:18,52 80 40 517 218
C-14 13:34,04 8.0 41 341 387
C-15 13:51,10 80 41 515 207
C-16 14:2917 8.0 41 -535 49
C-17 14:42,29 80 4 521 200
C-18 14:56,03 80 42 -542 63
D-1 11:44,23 10.0 39 330 288
D-2 13:56,16 90 38 363 359
D-3 15:11,32 90 40 -383 80
E-1 8:27,31 20 68 341 104
E-2 8:45,04 40 64 -4 97
E-3 9:20,34 50 58 -374 139
E-4 9:4352 70 51 -374 100
E-5 10:00,39 80 45 -376 79
E-6 10:18,32 9.0 45 506 134
E-7 10:42,33 10.0 44 -387 41
E-8 10:58,58 10.0 44 348 199
E-9 11:09,59 100 43 392 212
E-10 11:2843 10.0 42 396 206
E-11 13:21,34 90 46 374 232
E-12 13:37,53 90 45 385 218
E-13 14.07,19 90 45 352 239
E-14 14:36,04 9.0 46 403 171
E-15 14:46,11 90 46 359 222
E-16 14:52,40 90 45 385 207
E-17 15:09,14 90 46 -396 26
E-18 15:19,27 9.0 47 414 75
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Fig. 5. Correlation of decay time <t with temperature.
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